In Ref. 1 , based on a windowed Fourier transform, two approaches, windowed Fourier filtering (WFF) and windowed Fourier ridges (WFR), were proposed for the processing of exponential fields, which are obtained from either phase-shifted fringes or a singlecarrier fringe. Unfortunately, sometimes it is not possible to take a series of phase-shifted fringe patterns, which makes it difficult to introduce the carrier into the fringes. In these cases, we are faced with the problem of processing a single closed-fringe pattern. 2 Generally in the processing a closed-fringe pattern, it is either filtered to obtain a clean fringe for further operations3-5 or the phase distribution is approximated. 2, 6, 7 It is interesting to note that, if we feed a single closed-fringe pattern into the same WFF scheme, a clean fringe will be produced; and if we feed this fringe pattern into the same WFR scheme, the phase can be approximated. In WFF, only the integration limits and threshold should be suitably selected, whereas in WFR, some human interaction is necessary.
I first applied the same WFF scheme to a real and typical closed speckle fringe pattern, as shown in Fig.  l(a) . The image size is 512 X 512. The parameter (J ofthe Gaussian window is chosen as 15; the threshold is 100; and the lower and upper integration limits are -0.2 and 0.2, respectively, in both the horizontal and the vertical directions. All these parameters are explained in Ref. 1 . The filtered fringe pattern is shown in Fig. 2(a) . The output ofthe WFF scheme is complex, but its imaginary part can be ignored. For a comparison, the upper half of the original fringe pattern and the lower half ofthe filtered pattern were put together in Fig. l(c) . It can be seen that the filtering scheme is effective, which makes further operations easier. As an example, I applied a thresholding to Fig. l(c) to obtain a binary image, followed by a thinning operation. Subsequently the peaks and valleys of the fringe pattern were obtained, as shown in Fig. l(d) . We can obtain the phase field by interpolating these peaks and valleys.
I then applied the WFR scheme to the same fringe pattern shown in Fig. l(a) . The fringe pattern is preprocessed by a rough estimate of the background intensity that is then eliminated. To remove the randomly distributed sign ambiguities, we enforce the frequency in the vertical direction to be positive whereas the frequency in the horizontal direction can take any real value. The resulting phase distribution is shown in Fig. 2(a) . Sign ambiguity can still be observed between the upper and lower parts, but it is not random. I also illustrate the frequency in the horizontal direction in Fig. 2(b) , which is obtained by WFR simultaneously. It can be observed that, except for the central part, the phase ambiguity border is the discontinuity line of the horizontal frequency. Hence we can detect the border of phase ambiguity from the horizontal frequency map, but human interaction is needed to determine the border in the cen- tral part. The phase above the border was multiplied by -1, and the phase ambiguity was consequentlyremoved, as shown in Fig. 2(c) . For a comparison, the upper half of the original fringe pattern and the lower half of the phase field were put together in Fig. 2(d) , which shows the effectiveness of this approach. Because the phase is obtained, we can compute its cosine value and compare it with the original fringe pattern, as shown in Fig. 2(e) . According to the theory of WFR, 1 the phase accuracy is high where the fringe has high frequencies whereas it is low where the fringe has low frequencies. This reveals important information that at least part of the phase distribution where the fringe is dense can be reliably extracted. The parameters in WFR are the same as in WFF, except that the threshold is unnecessary.
In conclusion, the WFF and WFR approaches proposed for the processing of the exponential field1 can also process a single closed-fringe pattern, which adds more versatility to the proposed approaches.
